46-Range Digital Multimeter 
with PC Interface 


voltage, current, resisiance, capacitance, and 
frequency. You can also manually set the range 
when measuring values you know are within a 
certain range. 


Computer interface with Supplied Software — 
you can connect the meter to your computer and 
use the supplied software to log and graph 
measurements. 


Logic Function — you can use the meter to test 
Hi and LO logic levels. 


Muitiple Displays — the suppiied software 
displays the information you see on your meter’s 
display onto your computer's monitor, updating it 
4 times per second. 


Automatic Data Logging — the software works 
with your meter and computer to select the 

_ correct sampling rate for your application, then 
capture and store data. The software fogs the 
time for each reading, helping you keep track of 
each sample. You can also save logged data in 
your hard drive for future reference. 
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with PC Interface 


22-812 


voltage, current, resistance, Capacitance, and 
frequency. You can aiso manually set the range 
when measuring values you know are within a 
certain range. 


Computer interface with Supplied Software — 
you can connect the meter to your computer and 
use the supplied software to log and graph 
measurements. 


Logic Function — you can use the meter to test 
HI and LO logic levels. 


Multiple Displays — the supplied software 
displays the information you see on your meter’s 
display onto your computer's monitor, updating it 
4 times per second. 


Automatic Data Logging — the software works 
with your meter and computer to select the 
correct sampiing rate for your application, then 
capture and store data. The software fogs the 
time for each reading, helping you keep track of 
each sample. You can also save logged data in 
your hard drive for future reference. 
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| IMPORTANT ? 


Completely read this 
manual before you use this 
meter. 


CONTENTS 


Sysiem Requirements .._. "a? 


A Word About Safety ....... 2 


Specifications ............-.-.. 5s] 
A Quick Look at 
Your Meter ...................---- 9 | 
Preparation .............--.---. 1 
installing a Battery -..... 41 
Connecting the 
Test Leads .................. 41 
Using the Stand .......... 12 
Using the 
Rubber Boot ..............- 12 
Using the Meter ...000...12 | 
Tuming the Meter , 
On/Ofi/Tesiing the 
Display. tic eer ee 
Before You Start ......... 13 | 
Holding a 
Measurement ............. 15 
Using Relative 
Measurement 2.2... 15 


Automatic Power Off _.. 16 


Using Monitor 0.17 | 


| A WORD ABOUT SAFETY 


Making Measurements .. 18 
Measuring DC Voitage 18 
Displaying 


Temperature ............... 19 | 
Measuring AC Voltage 19 
Measuring DC/AC 

Corent: 2... eS 20 | 
Measuring 

Resistance .................. 21 
Measuring 

Capacitance ............... 23 
(continued) i 


| Your RadioShack 46-Range Digital Multimeterisa _ 
| portable, compact, aulo-ranging 

it is ideally suited for field, lab, shop, and home 

| applications. The multimeter provides precise 

| measurements and is built to provide the highest 

i possible reliability. The meter measures voltage up 
| to 1000V DC and 750V AC, DC and AC current up 
| to 710A, resistance up to 40MOQ, capacitance from 


- ‘ 43 a i iti ‘ ‘ 2 


0.5nF to 40uF, and frequency from 10Hz to 4MHz. 


| its 33/4-digit digital display can display up to 4,000 


| SYSTEM REQUIREMENTS 


You can use your meter either with or without a 

| computer. Before connecting the meter fo your 

| computer, be sure it is an IBM® PC with a Pentium 
| 133 MHz processor or compatible, running 


Windows 95, Windows 98, Windows ME, Windows 


2000, or Windows XP, with ail of the following: \¥ 


« VGA or SVGA video adapter 
* at ieast 32 MB RAM 


| You cannot use the meter with Microsoft Windows 
| 3.1. 


| Your multimeter requires one 9V battery (not 


supplied). 


We have taken every precaution in designing this 


| meter to ensure that it is as safe as we can make it. 
| But safe operation depends on you, the operator. 

| We recommend that you follow these simple safety 
| rules: 


¢ Never apply voltages to the meter that exceed 
the limits given in the specifications. Never 


apply more than 1000V DC or 750V RMS AC | (continued) 
between the input jacks and ground. 


* Use extreme caution when working with | heen pis ay = 
voltages above 100V. Always disconnect | Measuring Logic ......... 25 
power from the circuit you are measuring | Measuring 
before you connect test leads to high-voltage Frequency/ 
points. Duty Cycie/ 

¢« Never connect the test leads to a voliage Patt a 
source when you set the meter’s function Udiig tie Meters Gn - 
selector to @/++, OF, LOGIC/Hz, =/pA/JA, OF | with a Computer ........... 28 
=i mA/A. Installing the Meter’s 

« Always discharge any capacitors of the circuit Software/Hardware ......2 
under test before you attach test leads. Configuring/Using the 

| 4 Meter and Software -... 

- Always turn off power and disconnect the test Carp Aenkercinicee: 

leads from the circuit you are testing before you a pad ae SN 


replace the meter’s battery or fuse. 


« Never operate the meter unless its back cover 
and battery cover are in place and fully ciosed. 

¢ This equipment is rated for installation category 
H {maximum 2600VA). 

« Because many AC/DC sets have a potentially 
hot chassis, be sure the top of your workbench 
and the floor underneath it are made of non- 
conductive materials. 


Replacing the Fuses ... 


A Word About Safety 


ASX WARNING /\. 


ds suggested in 
This meter is fully calibrated and tested. Under ie: US owners Manual, 0 

normal use, no further adjustment should be Sooner 
necessary except as noted in this Owner's Manual. 
if the meter requires repair, do not try to adjust it : reece 
yourself. Take it to your local RadioShack store. A\ | —gapaRpeeaRSieisne sare 
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(continued; 


». Use-extreme care while 


using the meter to ‘mea- 


. sure current and voltage: 


protective 
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protectio Ion provided by 
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SPECIAL PANEL MARKINGS 

For your safety, we have added speciai markings fo 
the meter’s panel to remind you of the 
measurement limitations. 


1K V== The maximum voltage that this meter can 
750V~ measure is 1000V DC or 750V AC. The 
at maximum current that this terminal can 
measure is 400mA DC and AC. 
Caution: Be extremely careful when 
making high-voltage measurements; DO 
NOT TOUCH TERMINALS OR PROBE 
ENDS. 


Caution: Risk of electric shock! Refer to 
Oo 


the compiete operating instructions. 


The meter is protecied Dy Goubie 
insulation. 


This equipment is rated for 
CAT il INSTALLATION CATEGORY I! (3600VA 
max.) 
: To avoid electyicai shock or instrument 
MAX damage, do not connect the common input 
terminal (—- COM jack) to any source that 


exceeds 500 volts with respect to earth/ 
ground. 


The maximum current you can measure af 
+10A MAX 
: this jack is 10 amps DC/AC. This jack ts 
fuse-protecied. 


Shock The sliding guard on the front of the mefer 
Hazard if protects against electrical shock. Do not 
guard not remove the guard. 

installed. 


SPECIFICATIONS 


_ Accuracies at 73.4°F (23°C) 45°, <75% RH 
DC VOLTS (Maximum Measurement: 1000V) 


SE | ek + 0.3% of Reading, 

+ 4 in Last Digit 
SVaoeuve 22 ost 0.3% Of Reading, 

+ 3 im Last Digit 
8 OE nas + 0.5% of Reading, 

+3 in Last Digit | 


ROUEN ne econ eee & 0.5% Of Reading, 
+ 4 in Last Digit 

AC VOLTS (Maximum Measurement: 750V¥ims at 50/60 

Hz, Average Responds, RMS Calibrated, AC Coupled) 


0S Es ae ea eT + 0.5% of Reading, 

+ 4 in Last Digit 
EEE ee + 0.5% of Reading, | 

+3 in Last Digit | 
iNet so cs_....-...-.-.------------- + 0.6% of Reading, 

+ 3 in Last Digit 
ES eee + 0.8% of Reading, 

+ 4 in Last Digit | 
dBm ACCURACY (—31.8dBm to +59.7dBm at 50/60 Hz | 
ill Se ER Ene +0.3dBm, | 

+ 2 in Last Digit | 
DC CURRENT (Maximum Measurement: 10A)} 

MUP oe... £ 0.8% of Reading, | 

+ 5 m Last Digit 
Mere ee. £ 0.6% of Reading, | 

+ 3 in Last Digit 
Oo See eee ene eeeneneeeeneas + 0.8% of Reading, 

+ 5 in Last Digtt 
tena iil lal ald iS RR + 0.6% of Reading, | 

+ 3 in Last Digit 
FS il + 0.8% of Reading, 


+ 5 in Last Digit 


rs ooo et eee ov ncncecnsansennnonn savereey + 1.0% of Reading, 
+ 5 in Last Digit 
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UE note (¢ 
Accuracy with film capacitor 
or better, specified from 


9.5% of full scale to full 
scale except 4.0nF range 
from 0.5nF to full scale. 


AC CURRENT (Average Responds, RMS Calibrated, 10A 


Maximum, DC Coupled) 
ee ee 4 1.0% of Reading, 
+ 5 in Last Digit 
yb RR ES Reconstr senrappe + 0.8% of Reading, 
+3 in Last Digit 
40mA ..........- jal ln slene ten int Lh Swine + 1.0% of Reading, 
+5 in Last Digit © 
| 400mMA _ ene 0.8% Of Reading, 
+ 3 in Last Digit 
+ 5 in Last Digit 
| RDAs are Sid ips, PEM Met a eee + 1.2% of Reading, 
+ 5 in Last Digit 
; RESISTANCE 
+ 5 in Last Digit 
4kQ — 40kQ- 400kQ ...................... + 0.3% of Reading, 
+ 3 in Last Digit 
4 OME ee, cere eee + 0.6% of Reading, 
+3 in Last Digit 
ROM ernie eee eee ee ee + 15% of Reading, 
+ 5 in Last Digit 
CAPACITANCE 
Oa ee ee eee + 3.0% of Reading, 
+ 40 im Last Digits 
AON ee gee Se ee + 3.0% of Reading, 
+ 10 in Last Digits 
1) 400nF — 4uF — 40 pF oo. + 2.0% of Reading, 
+ 4 in Last Digit [¥ 


PULSE WIDTHS (Frequency Range: 10Hz to 100kHz) 


| tpS to 90mS (at +5/-OV square wave): 


Baer See FCT ee ae eM Lie ek che + 5% of Reading, 
: +2 in Last Digit 
K-TEMPERATURE MODE 


This is a special voltage mode, to be used with an optional 
thermocouple module that can be attached to the meter. 
This mode automatically converts the imV per °C or °F 


| voltage info a readout that appears as a temperature. In 


these modes, the unit can show up to + 999°C or °F. 


The accuracy of these modes is determined by the exter- 
nal device and the accuracy of the DC voit mode. The 
_ temperature range of the newer imV per degree C 
probes are generally between —50°C and 1000°C. 


FREQUENCY 


Accuracy 

400Hz — 4k—40k—400kHz—4 MHz: 

 . + 0.1% of Reading, + 4 in Last Digit 
The function selector set to LOGIC/Hz (10Hz — 4MHz) 
AQOHZ—4K—4OKAZ one ene e cence 50 mVirms 
Eg ISR FEE SEN eas eemnedencrs saeco 100 mVrms 
ict Rornrentiwgn en optic nlciewe 250 mVims 


For AC voltage frequency, the function selector set to 
“CFF f === V (maximum measuring frequency 1 kHz for 
signal above 40V) 


res ee TO mVvins | 
re hety (2 eros PR 400 mVrms | 


For AC voltage frequency, the function selector set to 
dBm ~ V (maximum measuring frequency 1 kHz for signal | 


above 40V) 
| ce ace ee 300 mVims 
TR ec ccwinivencienedinnenicidniinaiennbinns 6.4 Vims 
I OO ic ce rien nrnonionssnnrennnn tt Lidell 4 Viims 
For AC current frequency 
terme nee ae ROA 10 Hz to 30 kHz: 
2Z00nArms | 
25mAms 
I Seen 10 Hz to 10 kHz: 
2.5Arms | 


DUTY CYCLE (Frequency Range: 10 Hz fo 100 kHz) 
10% — 90% (at +5V/-OV Square wave) 


Le a TY 
+ 2 digits/KHZz, + Z in last digit (5 | depends on input signal 


Duty cycle accuracy 
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LOGIC MODE | 
Min. High-Level Voltage? .co-ccccssseeccoseeseeen 2.0V+0.2V 

Max. Low-Level Voltage: ......-..--.------. 1.0V £ O2V — 
CONTINUITY BEEPER 


Continuity (short) _..........-..-.- Moe: <50+30 Ohms — 
Onen- ust eae Rees eee > 50 + 30 Ohms 
Gene CHUM isc cisnp octet ecenceraeeeaerene oe < 2.8 Vols 
| Short Circtst Current ___..._.__.____.._._ +. Se 
Beeper Volume (at 5cm) -........... 65dB Min (audio scale) 
| GENERAL 
Maximum Common Mode Voltage .. 500VDC or RMS AC 
Battery Life at 30 minutes 
lise Der days... kee eee About 200 days, Alkaline 
Sleep Mode Timing .........-..-------------------- 30 + 10 Minutes © 
Range Up Detect Value _ Overfiow (>4000 Counts) 
Range Down Detect Value ........_.___.. 380 Counts 
Low Battery indication... 2... --nsees...-nnnes 6.3Vt0.3V 
Sleep Mode Current _............. 10 nA Normal, 20nA Max. 
input Impedance ................-.----.-.----- DCV/ACV: 10Mohm 
Power Source ............:.:..-. One 9V battery (not suppiied) 
| Operating Temperature 2. A to 104°F 
(5°C to + 40°C) 
Storage Temperature ...............-.-.------.----00 — 4°F to 140°F 
{(— 20°C to + 60°C) 


| Humidity .......... Maximum Reiative Humidity 80% for 


temperatures up to 87°F (31°C), decreasing linearity 
fo 50% relative humidity al 104°F (40°C) 


Dimensions (HWD) .......... PRE Las. 7X Shes x 16 Inches 
(178 mm x 88 mm x 43 mm) 


| Wert. 32.4, Approx 10.44 oz (296 g) 
ACCRSSONMES oo keener FUSE FOOOMmA/Z5OV | 

Fuse Fi2A/250V 

2 shrouded test leads red/black 


Rubber boot, RS-232C cable, CD-ROM 


Specifications are typical; individual units might vary. 
Specifications are subject to change and improvement 
without notice. 


A QUICK LOOK AT YOUR METER 


o/4- — 
measures ohms 
and capacitance. 


wt — 
checks 
continuity 
and diodes. 


LOGIC/Hz — 
measures 


FE — lets you 
measure the gain 
of smaii-signal, 
bipolar transistors. 
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frequency and logic. 
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RANGE — work with relative 
selects auto or measurements. 
manuai 

ranging. 

J Hz/DUTYMWIDTH 
— measures 
= tecsooy ty 
ce cycle, and puise 

HOLD — holds 

a measurement 

value. 

MAX/MIN — lets 

dBm i ~V— you store 

selects AC voitage maximum and 
measurement in mannan 

dBm or volts. readings. 

"CPE j=: ¥ — 

displays DE Socket — lets 
temperature and you msert a 
measures transistor so you 
DC volts. 


OFF — tums the meter off. 
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PREPARATION 


INSTALLING A BATTERY 

Your meter requires one 9-volt battery (not 
supplied) for power. For the best performance and 
longest life, we recommend a RadioShack alkaline 
battery. A\ &# 


1. ff the rubber boot is attached to the meter, 
simply puii it off to remove it (See “Using the 
Rubber Boot" on Page 12). 


/. WARNING /\, 
Installing a Battery 


> 


ec : 
fo reo You in 


2. ff the meter is on, rotate the function selector to 
OFF to turn # off. Then disconnect the test 
leads if they are connected. 


3. Use a Phillips screwdriver to loosen the battery 
cover's screw, then lifi off the battery cover. 


Connecting the Test 
Leads 


| 
| 
| 
| 
| 
| 
7. 
| 
| 
| 
| 
| 
| 
£ 
| 
| 
| 
| 
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4. Snap a fresh SV battery onto the terminals of 
the battery clip in the battery compartment. 


5. Repiace the batiery cover and secure it with 
the screw. 


When £29 appears on the left side of the display or 
the meter stops operating properly, replace the 
battery. A\ a GREATER 

THAN 7600 VOLTS DC! 


rd we PWOLE S R: MSA AG: 


CONNECTING THE TEST LEADS 
The black and red test leads supplied with your 
meter are rated for 1000 volts. Use only test leads 


of the same rating with the meter. You can order #2 caution %4 
replacement leads from your local RadioShack dies onie & woah balksry 
-AN of the required size and 
if necessary, slide up the guard on the front of the real a 
meter. Plug the black test lead’s right-angled end * lf you do not plan to use 
the meter for a month or 


into -COM (common) on the front of the meter, then 
plug the red test lead’s right-analed end into + 
V.mA.Q. if you want to measure current higher than 


more, remove the 
battery. Batteries can 
leak chemicals that can 
destroy eiectronic parts. 
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Connecting the Test 
Leads 
The meter sounds a 


warning tone when you set | 


it fo Measure anything 
except current and you 


connect a test lead to +10A | 
MAX. This reminds you not | 
to touch the circuit with the | 


test leads. 


Off/Testing the Display 
if the function selector is not 
set to OFF and nothing 
appears on the display, the 
meter might be in its auto 


any button to tum on the 


off, rotate the function 
selector to OFF, then to any 


| function except OFF. if the 


meter still remains off, 
replace the battery (see 
“Installing a Battery” on 
Page 11). 


When the meter is not in 
use, always leave the 
function seiecior set to 
OFF. 
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Turning the Meter On/ | 


400mA, plug the red test lead’s right-angled end 


| into #10A MAX instead of + VvmaAqa (% 


| USING THE STAND 

| The stand on the back of the meter lets you place it 
| upright on a flat surface for easier viewing. To use 
the stand, simply fold it out. 


| USING THE RUBBER BOOT 

| The rubber boot supplied with the meter heips 

| protect the meter from damage. The keyhole on the 
| back of the rubber boot lets you hang the meter on 
| awall 


| Simply sige the meter onto the boot, or pull down 


on the bottom of the boot fo remove it from the 


| meter. Use the clips on the back of the rubber boot 
; | to store the test leads while you are not using them. 
power shut-off mode. Press | | 


| USING THE METER 


meter. if the meter remains j | 


| For the most accurate reading, the temperature 
| should be between 65° and 83°F (18° and 28°C), 
| | with a maximum of 75% relative humidity. @& 


|| TURNING THE METER ON/OFF/ 

a TESTING THE DISPLAY 

| To tum on the meter, rotate the function selector to 
| any function except OFF. To tum oif ihe meter, 
rotate the function selector to OFF. (¥ 


| To test the meter’s display, turn off the meter, then 
| hold down HOLD while tuming on the meter. The 

| meter turns on and all segments on the display | 
appear. Release HOLD to turn off the test. 


BEFORE YOu START 

Fotlow these steps to familiarize yourself with the 

_ meter’s operation before you use it for the first time. 
A 


1. Rotate the function selector to select one of the 
fotlowing functions, then repeatedly press 
SELECT to select the function you want. 


%& caution té 


Be sure to select the correct 
function before you touch 
the test leads to the circuit 
or component to be tested. 


| Displays temperature (°C or °F). 
Measures DC voltage. 

| Measures AC voiiage in dBm. 

Measures AC voltage in volts. 

| Measures current, DC 0.4/4 mA and 

AC 0.4/4 mA 

Measures current, DC 4/10 A and 

AC 4/10 A 


| Measures current, DC 40/400 mA 

and AC 40/400 mA 
aor Measures current, DC 4/10 A 

: and AC 4H0A 

Measures ohms. 

Or | Measures capacitance. 

| | Checks continuity. 

| Checks diodes. 

' Measures logic (HULO). 

| Measures frequency. 

Measures the gain of smail-signal 
hre bipolar transistors (using the PFE jack on | 

| i the front of the meter). 


OPE JV 
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For example, to measure a diode, rotate the 
function selector to #@/->+, then press SELECT. | 
++ appears. 


2. Your meter automatically enters the auto range 
mode when you turn on the meter. In the auto 
Wied appears and the meter 
automaticaily selects the next higher or lower 
range (if available) when the measurement 
causes the dispiay to overfiow (the meter tries 
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to display 4001 or more units) or underflow (the 
meter tries to display 3793 or fewer units). 


. 10 select manuai range mode, press 


Mien disappears. Then repeatedly 
press RANGE until the range you want appears. 
The decimai pomi shifts each time you press 
RANGE. 


. Hold down RANGE for about 2 seconds. The 


meter exits manual range mode and returns to 
its auto range mode. 


. To select the temperature range you want to 


dispiay (‘C or °F), rotate the function 
selector to “C/°F / =: V, press SELECT once, 
then repeatedly press RANGE until € or F 


appears. 


. Set the meter to the different measurement 


ranges. The unit of measure thal appears on 
the display shows the currently set range. For 
example, m¥ appears in the 400 mV range. 
Note the position of the decimal. if 6.888 ¥ 
appears, the meter is set to measure less than 
4 volts. lf 9683Y appears, the meter is set fo 
measure up to 1000 volts. 


Read the range in volts, ohms, capacitance, or 
amps as indicated by the position of the deci- 
mai point. 


measure. To measure different circuits, see 
“Making Measurements” on Page 18. ({ 


HOLDING A MEASUREMENT 

Press HOLD to hoid ail indications on the dispiay. 
Hold appears and the meter holds the measured 
value on the display even if you remove the probes 
from the circuit. 


To cancel hoid, press HOLD again or set the 
selector to another setting or press SELECT. Hoid 


disappears. 


USING RELATIVE MEASUREMENT 

You can set the meter so it does not show an 
unwanted value that might appear as a result of 
internal or other factors. For exampie, the meter 
always shows a small value when you set the 
selector to 9444 to measure capacitance, even 
when you have not connected the test ieads to a 
component. (This happens because the meter 


| voltage or current when 0 F 


% note |X 


| The display might show a 

| | phantom reading in some 

| | OC and AC voltage ranges 
when the tesi leads are not 
| | connected to a circuit. This 


| | is normal. The high input 
| sensitivity produces a 


“wandenng effect. When 
you connect the test ieads 


| § fo a circu, ihe 


measurement appears. 


%& caution % 


if S F (overflow) appears, 


| the measured value 
| exceeds the range for the 


7. Connect the test leads to the circuit you want to 


selected setting. This is 
normal when you measure 


| resistance or a diode, or do 
| not have the leads 
: commected to 2 component. 


if you are measuring 
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Using Relative 
Measurement 
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if the value you 
measured in Step 2 is 
greater than the value 
you measured in Step 4, | 
the meter shows a 

negative value. This is 
not a malfunction. 


G F appears if you 
measure values outside 


the meter's currently set j | 


range. lf § F appears, 
immediately disconnect 
both probes from the 
circuit, then touch the 
probes together or 
choose another range. 
The meter displays val- 
ues Greaier than 4000 
counts as fong as the 
range used is not an 
overflow range. {A count | 
is the smallest unit the 
meter Can measure). For 
ex-ample, if you store 
—3.500 volts as a 
reference, then measure 
+3.500 volts, the meter 
displays 7.000 volts. | 
You cannot set 8Fasa | 
reference value. 


measures its own internal capacitance, which is 
normal). if you set the meter in relative mode with 
the small value as reference, it does not display this 
vaiue when you measure a component. 


You can also set the meter to a baseline reference 


| | value. For example, if you are measuring a power 


source that is supposed to be exactly 5 volts AC or 
DC, you can set the meter to a baseline reference 


| value of 5 volts. Then, the meter displays the 


amount of voltage above or below 5 volts that the 
power source actually emits. 


1. Set the meter fo any function except °C/°F, 
dBm, @, D+, LOGIC, or BFE. 


2. Measure the zero offset (disconnect tesi leads 
for capacitance, or touch the test feads to- 
gether for other functions) if you want to re- 
move the zero offset from a reading, or connect 
the test leads to the component whose mea- 
surement you want to use as a reference value. 


3. While measuring the zero offset or with the test 
leads connected to a component, hold down 
RELA. Rei 4 appears. The meter is set to 
manual range mode. 


4. Use the meter to make a measurement. (¥ 


To reset a relative measurement, press RELA again — 
or set the function seiecior to another setting. 


AUTOMATIC POWER OFF 

Your meter conserves power by automatically 
turing off about 30 minutes after the last time you 
changed a setting (even if you are making 
measurements), unless EEREF 

display (see “Configuring/Using the Meter and 


| Software” on Page 29) or you disable the automatic _ 


power off feature (see “Using Power Lock” on 
Page 17). 


To turn the meter back on after it automatically 
turns off, press any button. 


UsING POWER LOCK 
To set the meter so # does not turn off 
automaticaliy, set the function selector to OFF to 
tum it off. Hoki down HOLD and SELECT at the 
same time, then turn on the meter. PLec appears 


untii you release HOLD and SELECT. The meter sets 


itself to its normal test mode and does not 
automatically turn itself off. (¥ 


To reset the meter so it automatically turns itself off, 
turn off the meter then turn it back on. The meter 
automatically turns itself off after about 30 minutes. 


LisiINnG MONITOR 

You can use the meter to monitor maximum and 
minimum readings in a circuit, saving both readings 
for you to check. 


As the meter monitors, it displays the minimum or 
maximum value it measured and stores those 
values. if the meter measures a vaiue higher than 
the stored maximum value or lower than the stored 
minimum value, it updates the value it stored with 


the new value. The meter automaticaily sets itself to 


manual mode when you use it to monitor. 


1. Set the meter to any function except °c/°F, 
dBm, -¢, ++, LOGIC, or SFE. 


2. Connect the test leads to the circuit you wantfo | 


measure. To measure different circuits, see 
“Making Measurements” on Page 18. 


3. Press RANGE. ffi disappears. Then 
repeatedly press RANGE until the range you 
want appears. 


4. Press MAX/MIN until Max appears on the left 
side of the display (to set the meter to record 
the maximum and minimum values). Then 


LY norte (% 


The meter automatically 
sets itself to its power lock 


mode while you use it fo 
| monitor (see “Using 
_ | Monitor’). 


17 


— 
ay 
~ 
~~ 
2 
© 
ene 
~~ 
~~ 
S 
= 
— 
_— 
3 


20) 
a 
> 
© 
= 
5a) 
& 
“e 
B 
S 
© 
nS 
—~ 
<2) 


- 1% nore (4 


When the meter is set to its 
voltage or current function 
and the input is out of the 


on 


| setting’s range, 8F appears j 


the display and Max or 


fin flashes on the left side 


of the display. 
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/\ WARNING 71\ 


Dims mie rene oe & * inept 
wcrc? Cictrtige teat fom 


to-2 hot wire (usualy red, 
black, or blu 


WITING CITCUui 


Pe opr eh Hest 
REEMA A 2 25 Re LOR ARS ETEK 


fnaxe TY Ly te to 
HO DC voltage 
4 


Measurement i$ 


5 a ae 


Le 


ne Meter, 


Measure a Ui 


repeatedly press MAX/MIN to read the currently 
selected maximum value (if Max appears) or 
the currently selected minimum value (if Min 
appears). 


5. To pause monitoring, press HOLD. Hold 
appears. To continue monitoring, press HOLD 
again. Hold disappears. (f 


| To exit the monitor mode, press MAX/MIN for more 


than 2 seconds. Max or Mim disappears. 


| MAKING MEASUREMENTS 


| MEASURING DC VOLTAGE 


1. Set the function selector to °CfFi= Vv. A 


2. if necessary, press SELECT to select DC 
voltage measurement. 


3. if the meter is set to automatic range control, 
the meter automatically moves to the range 
thai gives the besi reading. 


4. To set manual range control, press 
E. fiiis disappears. Repeatedly press 
RANGE to change the range. 


5. Touch the probes to the circuit you want fo fest. 


in the 400 V and 400mV ranges, the decimal 
point appears in the same position (one place 
to the ieit). To distinguish between the two 
ranges, mV appears in the 400mV range and v 
appears in the 400 V range. 


When the mefer is set fo the 400mV range, OF 
continues to appear even if you remove an 
overtange input signal. This is nota 
malfunction. To clear the display, simply touch 
the test leads together or connect them to a 
circuit. $F disappears. 


DISPLAYING TEMPERATURE 

You can use an optional thermocouple module to 

_ measure temperature with your meter. The 
thermocouple module you use must output imV per 
measured °C or °F. The meter can display 
temperatures up to 999°C or 999° F. 


1. 
2. 


3. 


4. 


5. 


Set the function selector to “CPF i—-vV. 


Unplug both test leads from the meter, plug the 
thermocouple’s common plug into -COM 
(common) on the front of the meter, then plug 
the thermocoupie’s +V plug into + VmA.Q 


Press SELECT once to select temperature 
measurement. 


To select the temperature range you want to 
display (°C or °F), repeatedly press RANGE 
until € or F appears. 


Touch the thermocoupie’s sensor head to the 
object you want to test. A\ 


MEASURING AC VOLTAGE 


1. 
ee 


Set the function selector to dBm /~V. A\ 


Repeatedly press SELECT to select the 
measurement unit you want fo use (dBm or 
volts). (¥ 


In dBm mode, relative measurement and moni- 
tor modes are disabled. 


in the 400 V and 400mY ranges, the decimal! 
point appears in the same position (one place 
to the jeft). To distinguish between the two 
ranges, m¥ appears in the 400mV range and ¥ 
appears in the 400 V range. 


if the meter is set to automatic range control, 
the meter auiomaticaily moves to the range 
that gives the best reading. 


/\ WARNING (1, 


Displaying 
Temperature 


TT} they tatet et at 
LHe TNernocouol 


. never ciamo a test lead 
- 49 ahobwire fusualh 


pack. OF Die i i AG 


0 dBm is equal to the 
consumption power on a 
600-ohm resistor with 


| |0.775V voltage drop. 


@ Measuring AC Voliage 


19 


Making Measurements 


sjueweinseey Buryeyy 


AS WARNING 4, 


Measuring AC Voltage 
Riding on a DC Source 


| Messing Three- 
Phase AC Voltage 


yee 
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meters Tati 
you shot 
meter fo 
ec 
circuit. Doi 
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Measuring DC/AC 
Current — 


Do. notapply. voitace directly. 


actOss terinas. to 
Connect ihe meiscin sere 


Wi 1th the circuit 


%é caution Be 


Measuring DC/AC 
Current 


* Never connect the test 
leads across a voltage 
source. Doing so can 
damage the meter or the 
circuil under tesi. The 
maximum input limit for 
AC/DC current 
measurement is 170A. 

(continued) 
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; meter, nuiply the rat 


To set manual range control, press RANGE 
then change the range (if necessary) by 
repeatedly pressing RANGE. 


4. Touch the probes to the circuit you want fo fest 


| MEASURING AC VOLTAGE RIDING ON A 
| DC Source Bias 

| To measure AC voltage superimposed on a DC 

| voltage source bias while ignoring the DC voitage, 
| follow the steps for measuring AC voltage under 


“Measuring AC Voltage” on Page 19. A\ 


MEASURING THREE-PHASE AC VOLTAGE 
Your multimeter is designed primanily to measure 


i househoid AC voitages. if you want to measure 3- 
| phase, line-to-line voltage. please note the 


following: 


* Because of the dangers inherent in measunng 
three-phase circuit, we strongly recommend 
you do not use this meter for such applications. 

* The actual! voltage can be greater than the 
circuit's rated line-to-ground voltage. 


| Most 3-phase power circuits are rated by their line- 
| to4ine voliage. This voltage is higher than the fine 


{or phase} fo ground voltage. To determine if a line- 
to-line 3-phase voltage exceeds the rating of this 
ime+to-ground voltage by 
1.732 (the square root of 3). For example, if the 


| rated line-to-ground voltage is 640 volts, the line-to- 
| line voltage is 640 x 1.732 = 1108 V AC. AV 


| MEASURING DC/AC CURRENT 
| 1o measure AC or DC current, you must break the 
| circuit and connect the test leads to two circuit 


connection points. The connection must be in series 


| with the circuit under test. A\ &@ 


1. Rotate the function selector to =/ pA/Afor 
0.4/4mA and 4/10A ranges or = / mA/A for 40/ 
400mA and 4/10A ranges. 


2. Press SELECT once to set the meter to 


measure AC current (~ appears). Otherwise, i caution 
repeatedly press SELECT io set the meter io Measuring DC/AC 
measure DC current {~ disappears). Current 

{continued} 


3. Remove the power from the circuit under test 


and discharge all capacitors. re eee 


amount of current in the 
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4. Plug the black test lead into -COM and the red an ee 
test lead into the appropriate jack. Secreta alata sot 
5. Connect the meter’s test leads in series with to +10A MAX. 
the circuit. fiieasuring Resistance 
Your meter has a circuit to 
6. Apply power and read the current value. If the protect the resistance range 
measurement is less than 400mA and the red from over-voltage. 
test lead is connected fc +10A MAX, remove However, to avoid 
power from the circuit. accidentally exceeding the 
protection circuit's rating 
if your measurement exceeds the selected and to ensure a correct 
range, 6 F appears until the measured voitage | iaeeasheleglecedtel 
of current is reduced to a value below the | ae eke . ccaioaatel 
_ | function selector is set to 
| Ont. 


7. Move the red fest lead to + V.mA.2 


8. Rotate the function selector to = / pAJAOr = / 
mAJA depending on the value you measured in 
Step 6. 


9. Reappiy power to the circuit. 


if you are measuring DC current and the current's 
polarity is negative, — appears before the vaiue. 


MEASURING RESISTANCE | =a 
The resistance measuring circuit in your meter B.A. WARNING Ay 
compares the voitage gained through a known | : 

resistance (internal) with the voltage developed 


hs (I j 
4] 


ee pete ar® 4 ‘ 
Sure NS CHCUIE UNGEF 


4. Remove ali power from the circuit under test 
and discharge ali capacitors. 


ra 
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¢ With no resistance 
connected across the 
test leads (meaning 
resistance is infinite), 
& F appears when you 
set the meter to 
measure resistance. 
This is normeai. 
if you are measuring 
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resistance of about 1MQ | 


or more, the display 
might take a few 
seconds to stabilize. 
This is normal. 


Measuring Resistance | 


2. Rotate the function selector to o/4r- 


3. if necessary, press SELECT unfil OQ KQ, or MQ 
appears to sei the meter to measure 
resistance. [¥ 


4. Touch the test leads across the resistor you 
want fo measure, or remove one of the leads of 
the component you want to measure from its 
circuit and touch the test leads across the 
resistor. If the meter is set to automatic range 
coniroi, it automatically moves to the proper 
range. 


if you set the meter fo use manual range, 
repeatedly press RANGE to set manualtrange 
controi and change the range (if necessary). (¥ 


| As with the voltage range, use the measuring units 


that appear on the display to determine the current 
resistance range. If only GQ appears, the values of 
the measurements are in ohms. If & and Q appear, 
ihe meter is measuring kiiohms (1 kiiohm = 1000). 
if @ and Q appear, the meter is measuring 
megohms (1 megohm = 1,000,000 9). 


If you want to accurately measure a very small 
resistance, you can view the resistance of the 
meter's test leads, then subtract that resistance 
from the measured value. To measure the 
resistance of the test ieads, simply touch the ends 
of the leads together. The meter selects the 4000 
scale and displays the resistance of the test leads. 
You can aiso use the meter's relative function to do 
this (see “Using Relative Measurement’ on 

Page 15). 


MEASURING CAPACITANCE | Zk caution ¥4 
The capacitance measuring circuit in your meter | 
charges a connected capacitor to a specific voltage | Measuring 2 
level, then discharges the capacitor to a lower | Capacitance 2 
voltage. The meter measures the amount of time | eagle eeemmalanen S 
takes to discharge the capacitor. 4 -. Ne : - sabe $ 
Capacitance measurement accuracy depends on | Dr ts coud damage ie 
the measurement method and differs with different | pe bead lle aber = 
types of capacitors. The meter’s measurementisfor | "es tested. = 
reference only. | Checking Continuity 
Do not connect the test leads 
1. Remove ail power from the circuit undertest | toa source of voltage with 
and discharge all capacitors. | the selector set to @/-Dr. 
| This could damage the meter 
2. Rotate the function selector to nsat. | or circuit being tested. 


3. Set the meter to measure capacitance by 
pressing SELECT. nF or pF appears. Then 
repeatedly press RANGE if necessary to 
manually select the range you want. 


LY nore (¥ 
The voltage appiied 
across electrolytic 
capacitors affects their 
measured values. That 
iS, ameasurement taken | 
with a fow voltage will be | 


4. Attach the red test lead to the positive side of 
the capacitor and attach the black test lead to 
the negative side of the capacitor. Or, remove 
one of the leads of the capacitor you want to 


measure from its circuit and connect the test || ‘ower than one taken 
leads to the capacitor's matching (positive or with a voltage near the 
negative) terminals. The measured value pi | SP re 
Y | rating. Since this meter | 
oo} ; cannot use high volfage 
} | to set the electrolyte, it 
CHECKING CONTINUITY || cannot measure the 
You can use the meter to check for shorted or open eee 
electrical circuits. <4 soir na 
Low-value capacitors 
1. Remove ali power from the circuit under test | | might match or be close 
and discharge all capacitors. to the meters actuai 
| input capacitance. To 
2. Rotate the function selector to @/++. || measure low capa- 
| citance values, use the 
3. To select the continuity function, press SELECT | | meter’s relative feature 


until -§ appears at the top of the display. | to adjust the meter for 
| (continued) 
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3 mote (% 
(continued) 
its Own Capacitance 
{see “Using Relative 
Measurement on 
Page 15). 


Checking Diodes 


* When you test a silicon- 
type semiconductor, the | 


values might vary 
depending on the 
temperature. 


The values that appear 
during a diode check 


snow ine actual forward j 


voltage (2.0V max). If 
the voltage exceeds 
2.0V, &F appears. The 
meter cannot check this 
diode. 


4 caution 24 


Do not connect the test 
leads t© a source of voltage 
with the function selector 
set to -$/->+. This could 
damage the meter or the 
circuit being tested. 


4. Touch the test leads across the circuit you want 
to measure. Stut appears and the buzzer 
sounds if the circuit resistance is less than 
about 50 ohms (meaning the circuit is 
continuous or shorted). Open appears and the 
meter’s buzzer does not sound if the circuit 
resistance is greater than about 50 ohms 
(meaning the circuit is not continuous). 


CHECKING DIODES 
| | This procedure iets you check diodes, transistors, 


and other semiconductors for opens, shorts, and 
normal operation. it also lets you determine the 
forward voliage and polarity for diodes. (This is 


| handy when you need to match a diode.) You can 


also check LEDs using this procedure. &4 (¥ 


You can also use the meter’s FE feature to quickly 
measure the gain of small-signal, bipolar 
transistors. See “Measuring “FE” on Page 27 for 
more information. 


1. Remove all power from the circuit under test 
and discharge ail capacitors. 


2. Rotate the function selector to @/--+. 


3. To select the diode function, press SELECT 
once. --+appears on the display. 


4. Connect the test leads to the device you want 
to check, or remove one of tne leads of the 
component you want to measure from its circuit 
and connect the test leads to the component. 
Noite the first reading. 


5. Reverse the test leads and note the second 
reading. 


| if one reading shows a value and the other is 
| overrange {SF appears) the device is good. If OF 


appears during both readings, the device is open. If 
both values are very small or zero, the device is 
shorted. 
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Many diodes have a stripe or mark on one side. The |} 


CHECKING DIODE POLARITY Ks “é 
CAUTION 

_ Marked side of the diode indicates the diode’s Measuring Logic 2 
cathode or negative (—) side. The other side isthe | Do not apply more than 5 S 
anode or positive {+) side. | VDC between terminalis. g 
This could damage the a 
if a diode is not marked, you can use your meterto | meter or the circuit being 2 
check the diode’s polarity. As you follow the steps | tested. pa 
under “Checking Diodes” on Page 24, connectthe | = 
red test lead to one side, connect the black testlead | >= 


to the other side, then measure and note the 
voltage. Then reverse the test leads and measure 
and note the second reading. The side of the diode 
where the meter shows a higher voltage using the 
red test lead is the anode (+) side. The side of the 
diode where the meter shows OF using the red test 
lead is the cathode (—) side. 


MEASURING LOGIC 
4. Rotate the function selector to LOGIC/Hz. %# 


2. to select the togic function, press SELECT 
once. 18 appears. 


3. Connect the test leads to the device you want 
to check. LS appears if the logic is low (the 
voltage ts lower than 1.0V). Hi appears if the 
logic is high {the voltage is higher than 2.0V) 
The actual voitage appears ff the logic is 
between 1 and 2 V. 


MEASURING FREQUENCY/ 
Duty CYCcLE/PULSE WIDTH 


The meier can measure frequency from 10 Hz io 4 
MHz and duty cycle and pulse width with a signal 

frequency from 10 Hz to 100 kHz. The amolitude of | 
a Signal is not larger than 10V peak. 


1. Rotate the function selector to LOGIC/Hz. 


2. To select the frequency function, press SELECT 
until Hz, KHz, Of MHz appears. 


a5) 


Otherwise, to select the duty cycle or pulse 
width function, repeatedly press Hz/DUTY/ 
WIDTH until % appears (to select duty cycle) or 
until 4S or mS appears (fo select puise width) 


3. If you are measuring frequency, press RANGE if 
necessary to select manual range then 
repeatedly press RANGE until the range you 
want appears. 


4. Connect the black test probe to a ground 
reference for the signai, and connect the red 
test probe to the signal source. 


sjuawainseay Buryey 


MEASURING AC VOLTAGE FREQUENCY 
| | The meter can measure the frequency of an AC 
| voltage, with or without a DC source bias. A\ (¥ 


A 


/)\ WARNING J 


| 1. if you are measuring AC voltage with a DC 

source bias, set the function selector to dBm /~ 

, ¥. Otherwise, set the function seiecior to “CPF i 

ecteoret a ==: V. 
nd 750 voits RM 
" | 2. To select the frequency function, repeatedly 
press Hz/DUTY/WIDTH until Hz, kHz, OF MHz 
appears. 

* ifthe function selector is | 3. if necessary, press RANGE to select manual 
set to dBm /~ V and you | range, then repeaiediy press RANGE unti the 
want to set the meter for desired range appears. 
maximum sensitivity | 
when measuringanew || 4. To select the duty cycle or pulse width function, 
signal, press SELECT to | repeatedly press Hz/DUTYMWIDTH until Ye 
So ae L appears (to select duty cycie) or until pS or 
RE PE mS appears (to select pulse width). 
frequency function. | 5. if%, 9S, or mS appears and you want to select 
To change back to ACV | the frequency function again, repeatedly press 
measurement, press Hz/DUTY/WIDTH until Hz, kHz, Of MHz appears. 
SELECT once then 
repeatedly press 6. Connect the test leads to the device you want 
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SELECT to seieci the 


ACV display mode {dBm | 


or voits). 


to check. 


MEASURING AC CURRENT FREQUENCY 
1_ Rotate the function selector to =/ ,AJAfor 


0.4/4mA and 4/10A ranges or = / mA/A for 40/ 
400mA and 4/10A ranges. (¥ 


Y wore (Y 


if the meter is set to 
measure current, it 
cannot measure the 
frequency of a signal 


2. To select the frequency function, press Hz/ 
DUTY/WIDTH once. 

with DC bias. 

Press SELECT twice to 

set the meter back to the 

AC A measurement 


| 
| 
| 
| 
ies 
| 


3. ifmecessary, press RANGE to select the manual | 
range, then repeatediy press RANGE until the 
desired range appears. 


Making Measurements 


4. To seiect the duty cycie or pulse width function, 
repeatedly press Hz/DUTY/WIDTH until %e 
appears (to select duty cycle) or until pS or mS 
appears (to seiject puise width). 


5. if %, 1S, or mS appears and you want to select 
the frequency function again, repeatedly press 
Hz/IDUTYANIDTH until Hz, kHz, OT MHz appears. 


6. Connect the test leads to the device you want 
to check in series. 


MEASURING FFE 


You can use the meter to measure the DC gain of £2 caution 24 
small-signal, bipolar transistors in the 4FE ranae of 
4000. To avokd damaging the 
f meter, do not try to check a 
4. Set the function selector to DFE. babe Bigs aed aati bat 
#s type and pinout. 


2. Unplug both test leads from the meter, then 
siide down the guard on the front of the meter. 


3. insert the transistor you want to check into the 
PFE socket on the front of the meter, matching 
the pinout of the transistor with the labels on 
the socket. The transistor’s value appears. 
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if the CD does not start 
automatically, make 
sure the CD-ROM 
drive's door is 
completely shut. if the 
CD stil does not start, 
the auto run option on 


your computer might be i 


turmed off. if this 
happens, click My 


Computer. The window j | 


shows the available 


drives on your compuier. 


Then double-click the 
icon for your CD-ROM 
Grive and double-click 
setup.exe. The CD 
Starts. 

The supplhed cable fits 
only one way. Do not 
force it. 


USING THE METER WITH A 
COMPUTER 


You can connect your meter to a computer, letting 
you conveniently monitor and record and log data 
over a long period of time. You can even use your 
meter to display oscilloscope information on your 
computer! For example, you can record changes in 
temperature in a refrigerator or voltage changes ina 
circuit over a long period of time. 


Use the supplied RS-232 cable to connect the 
meter to your computer and the supplied software 
to display information recorded by the meter on 
your computer. 


| INSTALLING THE METER’S SOFTWARE/ 
| HARDWARE 


To use your meter with your computer, you must 
install the supplied Meter View software on your 
computer, then connect the meter to the computer. 


| the Meter View software includes instailation files 


and a Help Guide. This guide provides more 


| | detailed information about the Meter View 
i software's features. You can read the guide while 


Meter View is running, or print a copy directly fo 
your printer. To read the guide, click Start, 
Programs, Wieter View, then seiect Heip. 


Follow these steps to install the Meter View 
software on your computer. (Y 


i. Tum on your computer and siari the msiaiied 
Windows operating system (Windows 95. 
Windows 98, Windows ME, Windows 2000, or 
VWindows XP). 


2. insert the software CD into your CD-ROM 
drive. The CD starts automatically. 


3. After you finish installing the software, restart 
your computer. 


4. Connect one end of the supplied RS-232 cable 
to the jack on top of the meter, then connect 
ihe other end to your computer's serial port. 


CONFIGURING/USING THE METER 


AND SOFTWARE 

You must configure your meier to work with the 
Meter View software and the software to work with 
your meter. 


1. Make sure the meter is connected to your 
computer (see “Installing the Meter’s Software/ 
Hardware” on Page 28). | 


2. On your computer, click Start, Programs, then 
Meter View. The Meter View software starts. 


3. On your meter, rotaie the function selector to 


Using the Meter With a Computer 


any function except OFF. Then hold down \¥ note |¥ 

SELECT and RANGE together. Es] appears if you select the wrong 

on the meter’s display. COM port, an error 
message appears. 


you connected the meter by puiling down the correct COM 
Option then COM Port then clicking COM1. 
COMZ, COMS, or COM4. 


port. The supplied cable 
fits only one way. Do not 
force #. 


5. On your computer, set up the meter to work 
with your computer by clicking the # icon or 
pulling down Run then clicking Start. Data is 
transmitted from your meter to your computer. 
The display you see on the meter also appears 
on your computer. (¥ 


6. Follow the steps listed m the Meter View 
software's Help Guide to configure and use the 
software with the meter. 


The Meter View software 
stops communicating 
with the meter if the 
connection between the 
meter and the computer | 
fails. if this happens, 
check the connection 
between the meter and 
the computer and make 
sure still 
appears on the meter’s 

| dispiay. Then repeat 


: 

4. On your computer, seieci the COM port where Repeat Siep 4 to select 
| 
| 


inet RROCREN EE 


Step 5 im this section. 
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2% caution B 


Do not use a fuse brand or 
rating other than those 


| specified here. Doing so 


might Gamage your meter. 
You can order the fuses 
through your local 
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| CARE AND MAINTENANCE 


Keep the meter dry; if it gets wet, wipe it dry 


| immediaieiy. Use and siore the meier only in 
| normal temperature environments. Handle the 


meter carefully; do not drop it. 


| | CLEANING 
| To keep the meter looking new. occasionaily wipe it 


with a cloth slightly dampened with water. Do not 


; use harsh chemicais, cieaning soivenis, or sirong 


detergents to clean the meter. A\ 


| REPLACING THE FUSES 

| if ine meter Goes noi work, you mighi need to 

| replace one or both of the fuses with the spare 

7 fuses we have included with your meter. The spare 
| fuses are inserted in a piastic hoider inside the 

} meter's cabinet near the RS-232 connector on top 


of the meter. 


The meter contains a 500mA, 250¥V ceramic fuse 


{Littelfuse 314.500) and a 12A, 250V ceramic fuse 


| {Littelfuse 314012). <8 


, if tyre meter is on, rotate ine function seiecior to OFF 


| 


io tum it off. Then disconnect the test leads if they 
are connected. 


1. Use a Phillips screwdriver to loosen the battery 
cover's screw, then lift off the battery cover. 


2. Remove the battery. 


3. Use a Phillips screwdriver to loosen the screws 
from the back cover and gentiy puil apart the 
case. A\ 


4. To remove the fuse, gently puii the red ribbon 
hoiding it. The fuse pops out. 


5. if the fuse is blown, discard it and save the 
ribbon. Then remove the spare fuse from the 


plastic hoider and insert it into the fuse holder 
through the loop of the atfached nbbon. 


6. Replace the back cover and secure it with the 
Screws. 


7. Reinstall the battery (see “Installing a Battery” 
on Page 11}, then replace the battery cover 
and secure it with the screw. 


ah 
pd 
F =" 
Deana 
~~ 
ay 
Fand 
had 
~ 
— 
© 
ae 
~ 
‘ome 
— 
gi 
_— 
— 
md 
ce 
5 
~~ 
_— 
me 
i 
t> 


31 


RadioShack Corporation 
Fort Worth, Texas 76102 


Limited Ninety-Day Warranty 
This product is warranted by RadioShack against marafactunng de- 
fects m material and workmanship under nocmal use for minety (0) | 
days from the date of purchase from RadioShack companyowned 
AS PROVIDED HEREIN, RadioShack MAKES NO EXPRESS WAR- 


} RANTIES AND ANY IMPLIED WARRANTIES, INCLUDING THOSE 


OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PUR- 
POSE, ARE LIMITED IN DURATION TO THE DURATION OF THE 


AS PROVIDED HEREIN. RadioShack SHALL HAVE NO LIABILITY 
OR RESPONSIBILITY TO CUSTOMER OR ANY OTHER PERSON 
OR ENTITY WITH RESPECT TO ANY LIABILITY, LOSS OR DAMAGE 
CAUSED DIRECTLY OR INDIRECTLY BY USE OR PERFORMANCE ; 
OF THE PRODUCT OR ARISING OUT OF ANY BREACH OF THIS | 
WARRANTY, INCLUDING, BUT NOT LIMITED TO, ANY DAMAGES 
RESULTING FROM INCONVENIFNCE LOSS OF TIME DATA, 
PROPERTY, REVENUE, OR PROFIT OR ANY INDIRECT, SPECIAL, 
INCIDENTAL, OR CONSEQUENTIAL DAMAGES. EVEN IF Ra- } 
dioShack HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH | 
DAMAGES. 


} lasts or the exclusion or limiation of inckiental or consequential dam- 


ages, so the above Emitaiions or exclusions may mol apply ip you. 

in the event of a producti defect duming the warranty penod, take the 
product and the RadioShack sales recent as procf of perchase date to 
any RadioShack store. RadioShack will, at its option, uniess otherwise 
provided by law: (a) correct the defect by product repaar without charge 


i for paris and labor, (>) replace thre produc! veth one of ie same of sim- 
{ #ar design; or {c) refund the purchase price. Ad replaced paris and 


products, and prockacts on which a refund is made, became the prop- 
erly of RadioShack. New or reconditioned parts and products may be 
used in the performance of warraniy service. Repaired or replaced | 
parts and producis are warrantied for the remainder of the onginai war- 
ranty period. You wi! be charged for repair or replacement of the prod- 
uct made afier the expyason of the wavanty period. 

This warranty does not cover. (2) damage or fasure caused by or allirib- 
ulable io acis of God, abuse, accident, misuse, improper or abnormal 
usage, failure to follow instructions, improper installation or mainte- 
nance, alieraiion, Sghining or oiher inaadence of excess voltage or ow- | 
rent (0) any repaws other than those provaied by a RadioShack 
Authorized Service Factity; (c) consumables such a5 fuses of belier- 


ses; {cd} cosmetic damage; (ce) hansportation, shipping or imsurance 
ee or (f) casts of product removal, imstaflation, set-up service ad- 
justment or reinstallation. 
This warranty gives you speciiic legal nghts, and you may aiso have 
other righis which vary from state ip siate. 
RadioShack Customer Reiations, 200 Taytor Sireei, Gih Ficor, Fort 
Worth, TX 76102 


We Service What We Sell 12/99 | 
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